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Abstract 
In this study, Science and Technology, studied in 4th-8thgrades of elementary school, and Chemistry course books, studied in the 
9th-12th grades of high school, which are redesigned according to the new curriculum are researched. In this research inorganic 
and organic chemistry concepts are emphasized, the presence and the content of this concepts are researched. Especially at the 8th
grade course book, in the unit named “Structure of Matter and Properties”; the samples related with inorganic and organic 
compounds are teached. In this context after the research, Organic and Inorganic Chemistry definitions are made and 
differentiated in the course book of 8th grade, later on for these definitions 8th grade is suggested as the most proper grade. 
Keywords: science and technology; organic; inorganic chemistry; examination of course book; elemantary school science and technology course
book; high school chemistry course book. 
1. Introduction 
Human and animal organisms are basically made up of organic and inorganic substances. Organic structure is 
formed by protein, lipid, carbohydrate, hormone while inorganic structure is formed by water and mineral substance. 
In order to be able to continue the functions like growth and reproduction and for the survival of the living things 
besides carbohydrate, lipid, protein, vitamin, inorganic substances must be taken. Elements in the tissues found as 
gram in a kilogram are called macro elements and elements found as mg in a kg are called trace elements. Macro 
elements are needed as gram daily while trace elements are needed as milligram. Ca, P, Mg, K, CI, Na, Fe found in 
animal and herbal tissues are included in macro elements and elements like Cu, Zn, Mn, Mo, Cr, F, Se, I are counted 
as micro or trace elements. (KalaycÕo÷lu et al., 2006; Petrucci et al., 2002).
For a long time it is believed that organic compounds are only come out in living things; this is because it was 
thought that there was an unknown source of life power providing synthesis of organic compounds in living things 
(vitalist theory). Therefore; mineral sources (inorganic) and biological (organic) compounds differentiation is made. 
Biological compounds are first called as organic compounds by Berzelius in 1808. Connecting formation of organic 
compounds to the Vitalist theory delayed getting the compounds largely. Eventually in 1828 Wöhler, by heating 
ammonium cyanate and transforming it into urea showed that organic substances could be made in laboratories. This 
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success is a turning point for organic chemistry. With the understanding that urea, which is an organic substance, 
does not have to be formed by a living thing. Vitalist theory became invalid and after this Chemical synthesis came 
up as there is no impediment to get organic substances in laboratories hereafter. (Berkem, 2008) 
Birth of structural organic chemistry which is one of the greatest successes of 19th century and, organic chemistry 
and physical chemistry studies create a pushing power in order to solve current problems and meet the requirements 
of biology, biochemistry, medicine, pharmacy, and agriculture with the help of chemical findings. (Bayúu and 
Çamaú, 1995; Champe and Harvey, 1994; Karlson, 1988). 
 Organic chemistry term, we use today, means the chemistry of carbon compounds as carbon atom can be found in 
all organic substances. But compounds like carbon dioxide, sodium carbonate, potassium cyanide which are 
including carbon atoms are accepted as inorganic so this definition is not completely true, the reason for the 
acceptance of this definition is that they all include carbon. (Fessenden and Fessenden, 2001; Solomons and Fryhle, 
2002; Miessler and Tarr, 2002). 
Organic chemistry is defined as the chemistry of compounds with hydrocarbon and their derivatives; and 
inorganic chemistry is in broader sense described as everything that is outside of these compounds and their 
derivatives. Chemical substances displays organic and inorganic characteristics and gain evident qualities. Organic 
compounds are formed through covalent bond while most of the inorganic compounds are formed through ionic 
bond but there are also a small number of inorganic compounds being in covalent conformation. (Fessenden and 
Fessenden, 2001; Miessler ve Tarr, 2002). 
When it is taken into account that students meet with the Chemistry firstly in Science and Technology courses of 
4th grade with the unit of “Introduction to the Matter”; we see that they also start to learn many basic Chemistry 
concepts beginning from that class. In this study elementary school 4th-8th grade Science and Technology course 
book and high school 9th-12th grade Chemistry course books are analyzed, and organic and inorganic chemistry 
concepts are researched from the aspects of presence and content. In order for the distinction of inorganic and 
organic concepts, most suitable class and unit are tried to be determined. 
2. Method 
In this study elementary school 4th (Tunç et al., 2009d), 5th (YÕlmaz et al.,2009), 6th (Tunç et al., 2009a), 7th (Tunç 
et al., 2009b), 8th (Tunç et al., 2009c) grades Science and Technology course book and 9th (Dursun et al., 2009a), 
10th (Dursun et al., 2009b), 11th (KÕzÕlda÷ et al., 2009), 12th (Ertürk and Karahan, 2009)  grade Chemistry course 
books of 2009-2010 education years are researched. These course books are evaluated according to the distribution 
of organic and inorganic chemistry subjects in the class curriculums.  
2.1. The steps followed during the analysis of course books 
1. Chemistry curriculum is determined in the course books. Curriculum is checked carefully in order to identify 
the subjects of organic and inorganic chemistry with the page numbers. 
2. The subjects are determined that are taking place in the fields of organic and inorganic chemistry by the help 
of various organic and inorganic chemistry books. 
3. Organic and Inorganic Chemistry concepts should be given together. This is because chemical compounds are 
classified as organic and inorganic. This definition is very important for the Chemistry and these two kinds of 
compound behaviors are very different from each other. While giving adequate knowledge of organic 
chemistry, at the same time inorganic chemistry knowledge should be given adequately, and the given 
information should be in a system under the titles of chemistry. At the time of study it is researched whether 
there is a system like that or not. 
4. In the course books of elementary school and high school no distinction is made about inorganic and organic 
compounds/chemistry until 9th grade curriculum. But 9th grade is late for this distinction; therefore most 
suitable grade and unit is tried to be found. 
2.2. Chemistry Curriculum in the Science and Technology Course Books of Elementary School 
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2.2.1. 4th Grade Science and Technology Course book 
Unit 2: There are numerous matters around us. 
Quality of matter 
States of matter
Measurable properties of matter 
Change of matter 
2.2.2. 5th Grade Science and Technology Course book 
Unit 2: Water passes from stage to stage 
Heat and temperature 
The effect of heat on matter 
Discriminative properties of matter 
2.2.3.  6th Grade Science and Technology Course book  
Unit 3: Particulate nature of matter 
Particles that make up the matter 
Elements and Compounds 
Physical and chemical changes 
States of matter and Particulate nature of matter 
Unit 5: Matter and Heat 
Particulate nature of matter and Heat 
Paths of heat propagation 
Heat insulation 
2.2.4. 7th Grade Science and Technology Course Book 
Unit 4: Structure and Properties of matter 
Elements and symbols 
Structure of Atom 
Electron configuration and chemical properties 
Chemical bonding 
Compounds and formulas 
Mixtures 
2.2.5.  8th Grade Science and Technology Course Book 
Unit 3: Structure and Properties of matter 
Classification of Elements 
Chemical bonds 
Chemical Reactions 
Acids and Bases 
Water treatment 
Unit 5: States of matter and Heat
Heat and temperature 
Energy Conversion and Self heat 
States of matter and Heat exchange
Melting-freezing and evaporation-condensation temperature 
Heating-cooling curves 
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2.3. Curriculum in High School Chemistry Course Books 
2.3.1. 9th Grade Chemistry Course Book 
Unit 1: The Evolution of Chemistry 
Chapter 1: From Alchemy to Chemistry  
Chapter 2: Basic Laws of Chemistry 
Chapter 3: Development of Chemical Bonding Concept 
Unit 2: Compounds 
Chapter 1: How do compound form? 
Chapter 2: Ionic Compounds 
Chapter 3: Covalent Compounds 
Chapter 4: Organic Compounds 
Unit 3: Chemical Changes 
Chapter 1: What is the reaction?  
Chapter 2: Reaction Types 
Chapter 3: Polymerization and Hydrolysis 
Unit 4: Mixtures 
Chapter 1: Classification of mixtures  
Chapter 2: Separation of mixtures 
Unit 5: Chemistry in life 
Chapter 1: Cleaning Materials 
Chapter 2: General Materials 
Chapter 3: Chemistry of Biological Systems 
Chapter 4: Environmental Chemistry 
2.3.2. 10th Grade Chemistry Course Book 
Unit1:Structure of Atom 
Chapter 1: Atom and Electricity 
Chapter 2: Historical Development of Atomic Models 
Chapter 3: Historical Development of Quantum (Wave) Mechanics 
Chapter 4: Quantum model of atom 
Chapter 5: Relative Atomic Mass and Mole Concept 
Unit 2: Periodic System 
Chapter 1: The evolution of the periodic system 
Chapter 2: Exchange of Periodic Properties 
Chapter 3: Properties of Elements 
Unit 4: Interaction between Chemical Species 
Chapter 1: Chemical Species and Interaction 
Chapter 2: Strong Interactions 
Chapter 3: Weak Interactions 
Unit 4: States of matter
Chapter 1: General Properties of Gases 
Chapter 2: Gas laws 
Chapter 3: Gas Mixtures 
Chapter 4: Real Gases 
Chapter 5: Liquids and Properties 
Chapter 6: Exchanges of State
Chapter 7: Amorphous and Crystalline Solids 
Unit 5: Mixtures 
Chapter 1: Solvents and Solutions 
Chapter 2: Concentration of Solutions 
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Chapter 3: Colligative Properties of Solutions 
Chapter 4: Heterogeneous Mixtures 
2.3.3. 11th Grade Chemistry Course Book 
Chapter 1: Rates of Chemical Reactions 
Chapter 2: Equilibrium in Chemical Reactions 
Chapter 3: Solubility Equilibria 
Chapter 4: Acids and Bases 
Chapter 5: Oxidation-Reduction Reactions 
2.3.4. 12th Grade Chemistry Course Book 
Chapter 1: Chemical bonds 
Chapter 2: Hydrocarbons 
Chapter 3: Alcohols and Ethers 
Chapter 4: Aldehydes and Ketones 
Chapter 5: Carboxylic Acids 
Chapter 6: Esters 
Chapter 7: Carbohydrates 
Chapter 8: Aliphatic Ammoniac Derivatives 
Chapter 9: Aromatic Compound 
3.  Results (Findings) 
3.1. Analysis of Chemistry subjects in the elementary school course books 
4th grade Science and Technology Course Book: 4th grade, students are introduced with the concept of “Matter”. 
They learn the definition of matter and qualitative characteristics. 
5th grade Science and Technology Course Book: Information about the “Matter and Physical properties of the 
Matter” that learned 4th grade is given in details. 
6th grade Science and Technology Course book: 3rd Unit: “Particulate nature of matter”: Students in this class 
meet with “atom” concept and they start to be informed about chemical structure and properties of matter. They also 
meet with pure matter, element, molecule, compound concepts. Meanwhile, they comprehend that structures like 
proteins, carbohydrates and lipids are complex molecules. The entry to the chemical phenomenon is made by 
identifying the differences between the physical and chemical changes of matter. The motions of atoms and the 
differences of this motion according to their solid, liquid and gas states of the matters are being taught. 
6th grade Science and Technology Course book: 5th Unit: “Matter and Heat”: In this part the relation between heat 
and atom-molecule takes place. Through collision of particles or movement transmission of the heat and 
transmission of heat by radiation are explained. 
7th grade Science and Technology Course book: 4th Unit: “Structure of the Matter and properties”: In this unit 
chemistry knowledge is given as the continuation of 6th grade and the detailed form of it. Atom and element 
concepts have been taught formerly. In this unit the symbols of the elements, molecules and compounds formulas 
are explained. The structure of the atom, nucleus, proton, electron, neutron concepts are given .The instruction about 
the models of atom, ions (cation and anion); formation of compounds, chemical bonds; the relation between the 
bond types and molecule or compound structure, the entry information about mixture are also given.  
8th grade Science and Technology Course book: 3rd Unit: “Structure of the Matter and properties”: In this unit 
periodic table is studied in detail; groups and periods, metal, nonmetal, semi-metal concepts are shown. Chemical 
bonds (ionic and covalent bonds), chemical reactions are studied and acids, bases and pH concepts are introduced. 
8th grade Science and Technology Course book: 5th Unit: “States of Matter and Heat”: In this part the difference 
between the heat and the temperature are identified. The relations between heat and the matter particles, and the 
states of matter and heat exchange are studied. 
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3.2. Analysis of Chemistry subjects in the high school course books 
The chemistry curriculum of 9th grade contains historical development of chemistry, basic laws of chemistry (the 
law of conservation of mass, law of definite proportions, law of multiple proportions, law of combining volumes), 
chemical bond concept, (ionic and covalent bonds) the definition of ionic and covalent compounds and the 
formation of them, the difference between organic and inorganic compounds, entrance to the organic compounds 
(just the formulas of hydrocarbons, alkanes, alkenes, alkynes, alcohol, carboxylic acid, carbohydrate, lipid, soap, 
detergent are given.), chemical changes (chemical reactions and reaction types), polymerization and hydrolysis, 
mixtures, solutions, solubility, cleaning matter, chemical phenomenon in biological systems (photosynthesis, 
respiration, digestion) and environment chemistry subjects. 
10th grade chemistry curriculum contains the relations between atom and induction, investigation of electron, 
information about electron and proton, historical development of atom models (Rutherford and Bohr atom models), 
quantum mechanics, Heisenberg uncertainty principle, mole concept, relativity and isotope masses, extensive 
information about elements and periodic system, chemical bonds (ionic and covalent bonds) and interactions among 
molecules (permanent and induced dipoles, dipole-dipole forces, hydrogen bonds), general properties of gases, gas 
laws, real and ideal gases, liquids and properties, exchanges of state, solutions and solution properties, colliquative 
properties. 
11th grade chemistry curriculum is made up of chemical reactions, reaction rate and the mechanism of it, factors 
effecting reaction rate, equilibria in chemical reactions, factors effecting the equilibria, dissolution and solubility, 
types of solutions and properties of water solutions, factors effecting the solubility equilibria, general properties of 
acids and bases, pH concept, reactions of reduction and oxidation (redox). 
12th grade chemistry curriculum: the units after “Chemical Bonds” are formed by organic chemistry. Organic 
chemistry subjects are explained very extensive: “hydrocarbon” “alcohol and ether” “aldehydes and ketones” 
“carboxylic acids” “ester” “carbohydrates” “aliphatic ammoniac derivatives” “aromatic compounds” units form the 
curriculum. 
4 .Conclusion and recommendation 
In this study elementary school 4th, 5th, 6th, 7th, 8th grades Science and Technology course book and 9th, 10th, 11th,
12th grade Chemistry course books of 2009-2010 education years are researched. These course books are evaluated 
according to the distribution of organic and inorganic chemistry subjects in the class curriculums. Evaluations 
results are shown below. Tables are explained and some suggestions are made. 
Table 4.1 Distribution of Chemistry Curriculum as Organic and Inorganic Chemistry in the Science and Technology Course Books of Elementary 
School 6th, 7th, 8th Grade.
PAGEGRADE UNIT SUBJECT 
Inorganic Organic 
6. 3 Particulate nature of matter Elements and Compounds 98, 99, 101-106 - 
Elements and symbols 134-143 - 
Structure of Atom 144-157 - 
Electron configuration and chemical properties 158-163 - 
Chemical bonding 164-170 - 
Compounds and formulas 171-175 173-175 
7. 4.Structure and  Properties of matter 
Mixtures 177-187 179, 180, 
189
Classification of Elements 80-10 - 
Chemical bonds 94-97 - 
Chemical Reactions 99-107 103, 107 
Acids and Bases 111-114, 117, 120, 121 113, 115 
8. 3. Structure and  Properties of matter 
Water treatment 123-127 - 
6th grade chemistry curriculum subjects are explained entirely by the examples of inorganic chemistry. In a few 
pages organic chemistry examples are encountered. (Table 4.1) 
Also in 7th grade chemistry subjects are explained mainly by inorganic examples; at page 173-175 in the unit of 
“Structure of the Matter and Properties” besides the inorganic examples of “Compounds and Formulas”, an organic 
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molecule, sugar (C6H12O6) is given. At page 179, 180 in the same unit, in “Mixtures” part, again as an example of 
mixtures and solutions vinegar and sugar (organic matter) are given besides inorganic examples. (Table 4.1) 
8th grade in the same way inorganic examples are predominantly given; in the unit of “Structure of the Matter and 
Properties” “Chemical Reactions” part besides inorganic examples organic based reactions like growing, digestion, 
respiration, and photosynthesis reactions and methane combustion reaction are given. At page 113, 115 in the same 
unit in the part of “Acids and Bases” organic matters like lemon and vinegar are exemplified together with inorganic 
matters. At page 114 inorganic acids and bases (hydrochloric acid, sulfuric acid, sodium hydroxide, nitric acid, 
potassium hydroxide, calcium hydroxide) and at the next page, 115 organic acids (malic acid, citric acid, lactic acid, 
folic acid, sorbic acid, benzoic acid) are presented. These two pages are juxtaposes both organic and inorganic 
compounds. (Table 4.1) 
Table 4.2 Distribution of High School 9th Grade Chemistry Curriculum as Organic and Inorganic Chemistry.
PAGEUNIT CHAPTER 
Inorganic Organic 
From Alchemy to Chemistry 19-23 - 
Basic Laws of Chemistry 26-31 - 
1.The Evolution of Chemistry  
Development of Chemical Bonding Concept 34-38 - 
How do compound form? 44-52 - 
Ionic Compounds 56-62 - 
Covalent Compounds 64-78 - 
2. Compounds 
Organic Compounds - 80-92 
What is the reaction? 102-107 102-107 
Reaction Types 110-122 111 
3.Chemical Changes 
Polymerization and Hydrolysis - 124-131 
Classification of mixtures  142-157 143 4. Mixtures 
Separation of mixtures 169-171 172-180 
Cleaning Materials - 190-196 
General Materials 200-210 210, 212 
Chemistry of Biological Systems 218 216-226 
5. Chemistry in life 
Environmental Chemistry 228-235 229, 236 
In 9th grade Chemistry course book at page 80-92 after the explanation of ionic and covalent bonds and the types 
of compounds in the “Compounds” unit, there is information about the differentiation of organic and inorganic 
compounds within the part of “Organic Compounds”. Only hydrocarbon, alkanes, alkenes, alkynes, alcohol, 
carboxylic acids, carbonhydrate, lipid, soap and detergent structures are given as formulas, they are not presented 
with detailed concept explanation. Yet, the extended knowledge studied in the 12th grade should have been given in 
the curriculum of 9th grade. This is because following parts of the curriculum include the unit of “Chemical 
Changes” and at page 102-107, 111 the combustion of some hydrocarbons, at page 124-130 polymerization and 
hydrolysis reactions, at page 190-196 soap and detergents, at page 210-212 dyes, at page 216-223 photosynthesis, 
respiration and digestion (biochemical reactions) take place. That means organic reactions given after the page 102 
require expansive knowledge of organic chemistry. And for the students studying biology besides chemistry many 
biochemical reactions exist in the coming years. (Table 4.2) 
Table 4.3 Distribution of High School 10th Grade Chemistry Curriculum as Organic and Inorganic Chemistry
PAGEUNIT CHAPTER 
Inorganic Organic 
Atom and Electricity 18-20 - 
Historical Development of Atomic Models 33 - 
Quantum model of atom 63 62 
1. Structure of Atom 
Relative Atomic Mass and Mole Concept 66-76 - 
The evolution of the periodic system 80-88 - 
Exchange of Periodic Properties 90-104 - 
2. Periodic System 
Properties of Elements 106-116 - 
Chemical Species and Interaction 124-132 125, 130-132 
Strong Interactions 134-146 - 
3. Interaction Between Chemical 
Species
Weak Interactions 148-152 152-161 
General Properties of Gases 170-178 177 4. States Of Matter
 Gas laws 186-191 - 
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Gas MÕxtures 194-200 194, 195, 198 
Real Gases 202, 204, 205, 208, 
209
202, 203, 205, 208, 
209
Liquids and Properties 213 213, 216, 217 
Exchanges of State 222, 223, 225, 232, 
233
223
Amorphous and Crystalline Solids 239, 240, 241, - 
Solvents and Solutions 250-255, 258 250-252 
Concentration of Solutions 262-276 263-269 




Heterogeneous Mixtures 292, 294 293, 294 
The units of 10th grade organic and inorganic examples are presented together; especially in the unit “Interaction 
between Chemical Species” organic reactions are used at page 125, 130-132, 152-161; in the unit “States of matter”
organic molecules are used at pages 177, 194, 195, 198, 202, 203, 205, 208, 209, 213, 216, 217, 223; in the unit 
“Mixtures” organic molecules are found at page 250-252, 263-269, 279, 282-285, 293, 294. These subjects require 
expansive chemistry knowledge. (Table 4.3) 
Table 4.4 Distribution of High School 11th Grade Chemistry Curriculum as Organic and Inorganic Chemistry
UNIT PAGE (Organic) 
1. Rates of Chemical Reactions 3 
2. Equilibrium in Chemical Reactions 26, 27 
3. Solubility Equilibria 46 
4. Acids and Bases - 
5. Oxidation-Reduction Reactions - 
Curriculum of 11th grade contains units about chemical reaction rates, equilibrium in chemical reactions, solubility 
equilibria, acids and bases, oxidation and reduction reaction. Inorganic examples are used in the whole course book 
but only at page 2, 26, 46 organic examples are seen; that is why table 4.4 is in the form of distribution of organic 
subjects in the inorganic subjects. 
Table 4.5 Distribution of High School 12th Grade Chemistry Curriculum as Organic and Inorganic Chemistry.
UNIT PAGE (Inorganic) 
1   Chemical bonds 1-22 
2.  Hydrocarbons - 
3. Alcohols and Ethers - 
4. Aldehydes and Ketones - 
5. Carboxylic Acids - 
6. Esters - 
7. Carbohydrates - 
8. Aliphatic Ammoniac Derivatives - 
9. Aromatic Compounds - 
12th grade chemistry curriculum following “Chemical Bonds” unit all the units are made up of organic chemistry 
subjects. Organic chemistry subjects are being presented much extended. About hydrocarbons, alcohol, ether, 
aldehydes and ketons, carboxylic acids, and esters, carbohydrates, aliphatic ammoniac compounds and aromatic 
compounds form the curriculum. Table 4.5 is in the form of distribution of inorganic subjects in the organic 
subjects. As shown above a detailed chemistry curriculum exists in last class of high school. This class is very late. 
Because many organic based concepts, subjects and processes have been taught to the students till this time. 
All the subjects in the Elementary school Science and Technology course book and high school Chemistry course 
book except 12th grade are taught through inorganic examples and organic examples exist very few. These examples 
should be increased and students should learn chemistry through organic and inorganic examples and in order to 
make it possible the differentiation of organic and inorganic chemistry should be done. The most suitable class for 
this differentiation is 8th grade and the most suitable subject is “Structure of the Matter and Properties” This is 
because in this unit periodic table, classification of elements, ionic and covalent bonds are explained in detail. 
Especially the knowledge that mostly organic compounds (few of them inorganic) are formed with covalent bonds 
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and inorganic compounds are formed with ionic bonds should be given in this subject. The extended organic 
knowledge of 12th grade should be decreased to the 9th grade. (Table 4.2) 
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